INTRODUCTION THE purpose of this paper is to attempt an assessment of the value of T.A.B. vaccine injected intravenously in the treatment of cases of gonorrhoea and non-gonococcal urethritis which have failed to respond to various drugs of the sulphonamide group. At the same time schemes of dosage and methods of administration are reviewed in relation to the height and duration of temperature produced.
While the efficiency of the sulphonamide drugs in most cases of gonorrloea, non-gonococcal urethritis and their complications is generally accepted, a definite proportion of cases fail to respond to these drugs. These failures present a difficult therapeutic problem.
In recent years, such resistant cases have been treated by high prolonged fever induced by mechanical means (Simpson, I936) and the results have been satisfactory. Fever produced by protein shock, as in the method under review, is less effective, since it possesses no mechanism for controlling heat loss from the body and is dependent on the uncertain factor of individual reaction. But it has advantages in that it is always easily available and requires no expensive apparatus or highly trained staff.
In the present study 207 male patients were treated with T.A.B. vaccine given intravenously at the Royal Victoria Hospital, Netley, during a period of six months. The group consisted of complicated and uncomplicated cases which had failed to respond to drugs of the sulphonamide group. In some patients complications had occurred during or after sulphonamide therapy. The majority of these patients had also received urethral irrigations. The first 20 patients were treated with a single intravenous dose of vaccine; in two of these cases later in treatment and in all other cases the vaccine was administered by the divided dose method, the history and technique of which will be described.
DIVIDED DOSE METHOD Nelson (I93I) first used the method in the treatment of neurosyphilis. He wrote as follows "The technique is simple and consists in giving two daily intravenous injections of the vaccine, properly spaced as to time of injection.
The first dose is given at any selected time and is of a size calculated to give slight fever; the second is given during the height of the fever produced by the first, usually at the end of the second or third hour. The second dose seems to have the effect of 'exploding' the charge supplied by the first and in this way relatively small doses are capable of producing fever apparently as high as desired-Io5°, io6°, I070 F."
The comparative temperature charts in his original article referred to three cases, and indicated that total doses of 35 million organisms or more might be expected to give higher or more prolonged fever if given by the divided method than if given in a single dose. A further and more detailed account of this method was given by Driver and Shaw in I933, using typhoid vaccine in the treatment of neurosyphilis. The following poin-ts from their technique are worthy of mention
The temperature was taken rectally every half hour until it had risen to I040 F., then every quarter of an hour until it had fallen to I040 F. again; thereafter it was recorded hourly. They advised against the use of antipyretics, which tended greatly to diminish the height and duration of the fever. They concluded that the interval between doses should be not less than two hours, but the interval might be extended from two to six hours, provided that the temperature had not dropped to nearlynormal by this time. They used divided doses the total of which ranged from 20 million organisms upwards.
DOSAGE AND TECHNIQUE USED IN THE PRESENT SERIES
In deciding on the suitable dose and method of administration two considerations have to be borne in mind; first the safety and comfort of the patient, and secondly the height and duration of the pyrexia. Before the commencement of this series it was observed that patients who had been given from 250 million to 625 million organisms (o0Io C.C. to o025 c.c. of undiluted Army T.A.B. vaccine) in single doses showed marked constitutional disturbance, with vomiting, severe headache and general malaise. As a result refusal of further injections was not uncommon.
Stock Army T.A.B. vaccine, diluted i in I0 with normal saline was used throughout the present series. Each I c.cm. of this vaccine contained 250 million organisms. It is most important that the vaccine be fresh and that it be kept in a cool dark place. given, in order to avoid interference with the temperature reaction.
When divided dosage was used the second dose was given 4 hours after the first injection, by which time the temperature was usually raised to between 990 and I000 F. The temperature peak was generally reached 2-3 hours later but was sometimes delayed, even till the 50 group.bmj.com on June 20, 2017 -Published by http://sti.bmj.com/ Downloaded from following day. In the great majority the temperature had returned to normal by the morning following the injection. These patients were allowed up for half an hour that afternoon, and could return to light duties on the following morning. Table i indicates the average peak and duration of temperature in the 20 cases treated with single dosage and in the 50 treated with divided doses. It compares them with 50 cases which had been treated previously with large single doses of T.A.B. vaccine, varying from 250 to 625 million organisms. It will be seen from this table that the divided -dose method produced greater height and longer duration of temperature than the single dose method, whether small or large doses were given. (Charts i and 2.)
The divided dose method was used in all other cases (Table IA) , but the number of organisms was varied. Doses smaller and larger than those originally used were tried; these are compared in Table 2 .
In some cases a poor temperature response resulted from the first treatment and therefore for the second the dose was split into three injections of 25 million organisms each. The results obtained do not suggest that this is in general a valuable practice (Table 2) , but it is possible that division of doses may help in certain cases. In a few cases poor reactions occurred time after time, and further splitting of the dosage failed to increase the temperature level. (Chart 3.) Injection by the divided dose method can be used daily provided that the temperature returns to normal on the morning following the injections; but in most cases in this series an interval of at least two days preceded further injections. If a patient's initial temperature is raised to over 990 F., a single injection only mav give similar results to the ordinary divided dose. (Chart 4.)
Elkins and Krusen (I939) state that in general the rectal'temperature exceeds the oral by I°-2°F., and they consider that under-recording of oral temperatures may result if the patient drinks cold fluids just before the recording is taken, or because he.fails to keep his mouth shut while the thermometer is in place. In the present series the rectal temperatures were not recorded in the majority of cases, but an attempt was made to assess the average variations between oral and rectal temperatures 5I (a) 44 cases with pus cells in the urethral smear or a "dirty" urine after about 3-5 weeks' treatment which had included one course of sulphapyridine, one course of sulphanilamide, and urethral irrigations followed by 2-3 days' observation. After pyrexia I5 cases passed tests without further treatment, 7 passed tests after further treatment with urethral irrigations and 22 were clinical failures.
(b) 9 cases with findings similar to those in Group 2 (a) after miscellaneous treatment of from 2-8 weeks' duration including one course of sulphapyridine. After pyrexia 4 passed tests without further treatment, I passed tests after further urethral irrigations and 4 were clinical failures.
3. i8 cases with gonococci in the urethral smear after one course of sulphapyridine. After pyrexia 2 passed tests, but one of these relapsed in I4 days with gonococci again in the smear, while the other was given the injection of T.A.B. vaccine on the fourth day of a second course of sulphapyridine. The remaining i6 patients continued to show gonococci in the urethral smears.
A second series of I3 patients received T.A.B. vaccine immediately following a short intensive course of sulphapyridine; this group included 3 of the failures of the above series, and IO other patients in whom gonococci were present in the urethral smear after one course of sulphapyridine. The procedure was as follows:
The patient was put to bed and given sulphapyridine in doses of 2 gm. at 5 p.m., i a.m., and 9 a.m. The first dose of T.A.B. vaccine was given at ii a.m. and the second at 3 p.m. In some cases a further divided dose of T.A.B. vaccine was given at ii a.m. and 3 p.m. the following day, and in one case the treatment was again repeated on the third day. If the temperature was above 99.o0 F. at ii a.m., only a single injection was given on that day. Of these patients, 3 passed tests without any further treatment, 2 passed tests after further urethral irrigations of 7 and 4 days' duration respectively, and 8 were clinical failures. One of these patients developed epididymitis after further treatment with sulphanilamide and urethral irrigations, but passed tests after a further 53
group.bmj.com on June 20, 2017 -Published by http://sti.bmj.com/ Downloaded from injection of T.A.B. vaccine. Details of these cases are given in Table 3 . B. Non-Gonococcal urethritis with persistence of signs after sulphonamide treatment. (65 cases.) I. I5 cases with pus cells in the urethral smear and a "dirty" urine on the day following the end of a course of sulphapyridine. After pyrexia 4 passed tests after further urethral irrigations and ii were clinical failures.
2. (a) 36 cases with pus cells in the urethral smear or a "dirty" urine after about 3-5 weeks' treatment which had included one course of sulphapyridine one course of sulphanilamide and urethral irrigations followed by 2-3 days' observation. After pyrexia I5 passed tests without further treatment, 4 passed tests after further treatment with urethral irrigations and in I7 cases the treatment failed.
(b) I4 cases with similar findings to Group 2 (a) after miscellaneous treatment of from 2-8 weeks' duration, including one course of sulphapyridine. After pyrexia IO passed tests without further treatment, 2 passed tests after further urethral irrigations and in 2 cases treatment failed. Details of these cases are given in Table 4 Of the above 40 patients, 2I showed definite physical signs and I9 complained of symptoms which were not confirmed by physical signs. Of a group of 5 patients additional to the above 40 two were transferred to the care of a psychiatrist and there was no evidence that their symptoms were due to organic disease while in the remaining 3 cases no chemotherapy was given prior to the injection of T.A.B. vaccine.
In these complicated cases the knee was the joint most commonly affected, arthritis of this joint being present in 27 cases. Three had associated keratodermia blenorrhagica, which cleared under treatment. In 2 patients urinary signs persisted after the arthritis had been cured. The series included one case of plantar fasciitis and 4 cases of myositis. Twenty-one patients received additional physiotherapy. These cases are classified in more detail in Table 5 .
2. One case of acute recurrent iridocyclitis and 2 cases of recurrent sub-acute iritis were treated with T.A.B. vaccine after the failure of a course of sulphapyridine. These patients showed progressive benefit and in each case the eye was in a quiescent condition on the patient's discharge from hospital. Details of these cases are given in Table 5 . COMMENT The first aim in the investigation was to discover the smallest dose of the vaccine necessary to produce a suitable temperature reaction. For this purpose the divided dose method appears to be better than the single dose method and the number of organisms required was considerably less with an equivalent lessening of the toxic effects. A suitable dosage in most cases seems to be as follows : ist Treatment. 25 million organisms repeated in 4 hours. 2nd Treatment. 50 million organisms followed by 25 million organisms in 4 hours or 25 million organisms repeated twice at 3 hour intervals if the first treatment failed to produce a good temperature reaction.
3rd Treatment. 50 million organisms repeated in 4 hours or one of 50 million organisms followed by two doses of 25 million organisms at 3 hour intervals with periods of 2 days or more between the treatments.
The only severe reaction which occurred was hyperpyrexia over I060 F. This can be prevented if frequent temperature recordings are taken when the temperature rises above I05°F. Tepid sponging should be instituted, if the temperature rises a further 0.50 F., or if the patient shows signs of marked restlessness.
The second problem was to assess the clinical uses of T.A.B. vaccine in various types of cases.
Gonorrhca. In cases with persistent gonococci in urethral smears T.A.B. vaccine alone seemed to be of little use. Nevertheless some cures were obtained in the cases treated with T.A.B. vaccine immediately following full doses of sulphapyridine and, although the number was small, experience suggests that further investigation on these lines might be of value.
Treatment by fever induced by mechanical means combined with chemotherapy gives good results in cases of this type, so it is feasible that some cases might be cured by fever of lower level and shorter duration.
The use of T.A.B. vaccine immediately after the first course of chemotherapy appeared at first to be of little value. This method of treatment was regarded as a failure at the time, and was discontinued. However it is interesting to note that the failures responded well to further treatment.
When T.A.B. vaccine was given 3 to 5 weeks after the beginning of treatment the immediate results were better, but the average stay in hospital was longer than in the " failure " group of cases in which T.A.B. vaccine was given immediately following chemotherapy. This point merits further investigation. In most of these cases two divided doses were given with 2 to 4 day intervals.
Non-gonococcal Urethritis.
The same observations apply to these cases as to the 56 group.bmj.com on June 20, 2017 -Published by http://sti.bmj.com/ Downloaded from cases of gonorrhoea, but the results were rather more Jsuccessful.
Complications of Gonorrhca and Non-gonococcal Urethritis.
T.A.B. vaccine seemed to give the best results in the cases of arthritis occurring during or following a course of sulphapyridine. In patients with arthritis when admitted to hospital the injections relieved the pain, but in most cases the joints were only temporarily improved. Patients with definite physical signs usually required three treatments with divided doses.
The temperature peak and duration of temperature had some relationship to the clinical result, but the most important point seemed to be the administration of the T.A.B. vaccine at the optimum time in each particular group of cases. The use of fever in conjunction with chemotherapy produced some successes and is worth further investigation. In some groups the optimum time is in doubt and further work must also decide this problem.
SUMMARY AND CONCLUSIONS
The divided dose method of administering T.A.B. vaccine is to be preferred, for the production of higher and longer fever and for the diminution of toxic effects on the patient. 
